When we have said that a mole is a benign tumour of transformed melanocytes called nevus cells and that a melanoma is a malignant tumour derived from melanocytes and arising on occasion in association with a pre-existing mole, we have not said all that is worth knowing about moles and melanomas, though this is certainly the essence. Since this communication will be concerned with the practical matter of diagnosis as it is related to management of these conditions, there will be no mention of such topics as the dopa reaction and the neural versus the epidermal origin of nmviaspects of the problem which have now passed into the history of the subject and, I feel, can be left safely at rest.
Melanin is a complex pigment of wide distribution in nature, and in man and the vertebrates in general can be found in the meninges, a part of the brain stem the substantia nigra, the choroid coat of the eye and in the melanocytes of the basal layer of the epidermis. It is found in other very curious sites, for example some breeds of sheep have intensely black uterine endometria. Melanocytes may be found in the oropharynx, the nasal cavity and the vagina and they have been recorded in cervix and prostate.
There is overwhelming evidence that the melanocytes in the basal layer of the epidermis are derived from neural crest tissue and migrate to the epidermis. The ratio of melanocytes to basal cells varies from one part of the body to another from about 1:10 to 1:4 but the numbers are the same in the various races of mankind.
Each melanocyte is a unicellular gland with branching dendrites which inject melanin into the basal cells of the epidermis. This forced feeding of the cells is called cytocrinia. Since negro skin is considerably darker than caucasian skin, it is apparent that melanocytes in negro skin indulge in more cytocrinia. Since the fate of basal cells is to divide and produce squamous cells and ultimately keratin, it is clear that there is a steady loss of melanin from the body in the keratin which is being continuously abraded. In a sense, the skin is a melanin-making and destroying organ. Some of the melanin enters the dermis where it is taken up by macrophages and ultimately transported via the lymphatics to the regional lymph nodes and sometimes it may be present in the bloodstream.
The commonest skin blemishes in man involve the melanocyte in their structure. A freckle, for example, is a brown macule not present at birth which usually appears with exposure to sunshine, and may be considered as an example of local hyperactivity of melanocytes in a white-skinned person. In the slightly raised and darker macule of elderly persons, the lentigo, the melanocytes may be making more melanin, but they are often larger and increased in numbers.
The word 'nwvus' means a birthmark. As ordinarily understood, these slightly raised skin blemishes, which are not present at birth and unrecorded in fretal life, are characterized histologically by the presence of transformed melanocytescells which are no longer essentially dendritic and melanin-making but rounded off or spindle-shaped in nature, and, instead of being present as isolated cells interspersed in the basal layer of the epidermis, are aggregated in small nests or theques of five melanocytes or more. This imparts to the basal layer a rather moth-eaten appearance. The little nests of cells tend to bulge into the dermis. The phenomenon is referred to as junctional change because it occurs at the junction of epidermis, or adnexa, and dermis.
The nmvus differs from freckle and lentigo in two other remarkable ways. The nests of cells at the junctional zone tend to infiltrate the dermis. Histologically the collections of cells entering the dermis in their little packets resemble, fancifully, raindrops rolling off a sloping roof, and this trickling down appearance is universally referred to by histopathologists by the German term for it, 'Abtropfung'. The cells are now referred to as intradermal nmvus cells in contrast with those which remain at their site of origin which are referred to as junctional nevus cells. The second difference is that other local components of the skin, hair, fat and blood vessels may also have undergone proliferation and the nwvus cell nests form only a part of a local tumour-like malformation or hamartoma. Thirdly, there is some evidence that the life story of a nmvus progresses from a junctional change to invasion of the dermis with the formation of intradermal nevus cell nests, when the nmvus is referred to as a compound navus, to a stage in which junctional activity ceases, when the little tumour resulting is referred to as an intradermal nmvus. The intradermal nwvus may undergo regressive changes of a sclerosing nature associated with disappearance of naevus cells. Lastly, some nevi are associated with the development of malignant melanoma. Only one clinical type of nevus is definitely precancerous and that is the one that is truly congenital, of gigantic proportions and is known in the English literature as either bathing trunk nwvus or giant nevus. This may be associated with meningeal melanosis, particularly when the upper half of the body is affected, and the development of malignant melanoma in perhaps as many as 25 % of the subjects. A nwevus exhibiting junctional activity and dermal infiltration is termed compound.
A variant of compound nevus which, because of its resemblance to malignant melanoma and its appearance in youth, has the unsatisfactory pathological name of juvenile melanoma (I prefer the term Spitz nwvus, after its principal discoverer), and a further variant in which the nwvus cells are grossly ballooned and vacuolated and the nevus is known as balloon cell nwvus, have both been described in recent years and masqueraded in the past as malignant tumours. Nwevus cells may wander deep into the dermis and they are occasionally found in lymph nodes, though they never present thus clinically. In this situation they may be mistaken for metastatic undifferentiated carcinoma histologically.
Unrelated clinically and histologically to the foregoing is another group of primary melanocytic tumours of the skin, the blue nevus and its cellular variety. Again, neither are present at birth. There is, in the lower mammalia and in the higher apes in particular, a dermal pigmentary system in addition to a melanocytic system in the epidermis. The collections of dermal melanocytes in man are normally represented only in the sacral area where they are referred to as mongolian spot and seen most frequently in the Asiatic and African negro races, usually disappearing by puberty. Heterotopic dermal melanocytosis, or extrasacral mongolian spot, is also recorded in the conjunctiva and face and around the ear.
The blue nTvus is an example of a tumour arising from dermal melanocytes. Its sites of election on face, dorsum of hand and foot, and buttock are entirely different from the normal distribution of nevi of epidermal origin. These blue-black tumours are not associated with other local malformations as are the intradermal nevi. They are not prone to involution but they do undergo changes that are of two distinct types: one is indistinguishable in its evolution from malignant melanoma arising on any other basis, the other I would designate benign metastasizing blue nevus.
In this condition a blue nwvus or its cellular, that is to say large-celled, poorly pigmented variant is associated with the presence in the regional lymph node of inert deposits of blue nevus which are thought to be associated neither with metastasis to any other regional node groups nor with spread by the bloodstream. The interest of this condition is out of all proportion to its rarity since it has a counterpart in the animal kingdom which is of considerable importance economically. Horses which change their coat colour and undergo greying, then becoming white, are prone to develop deposits of melanin in various regions of the body. The disease is chronic and in many instances appears to be an example of the blue nwvus phenomenon with regional deposits on a grand scale.
The malignant tumour of melanocytes, the melanoma, may originate in sites as diverse as the globe of the eye, the meninges, the skin and mucosa. It suffices to say here that, whilst the nevus and the melanoma show junctional change and nests of melanocytes in their dermis, the cytology of melanoma is different from that of nwvus and its behaviour one of frank malignancy with local infiltration in a nodular fashion, regional lymph node metastases and bloodstream spread. The inert nevus cells, with their tendency to disappear by involution associated with local fibrosis, are contrasted with the melanoma cells in which cytoplasm may be voluminous, the nuclei large with prominent nucleoli and mitotic activity invariably present, a rare feature of benign melanocytic activity outside of childhood, thejuvenile melanoma and some blue nmvi.
The histogenesis of malignant melanoma takes the following forms clinically. First, frank malignancy may supervene on chronic melanoma in situ, a change which when it occurs on the skin of the face is referred to as Hutchinson's freckle or lentigo maligna and on the conjunctiva as precancerous melanosis. It is a complicated lesion to appreciate histologically when studied in a solitary histological section. Viewed dynamically, it is clear that the lesion expands, regresses, alters shape, heals apparently completely, and varies in depth of pigmentation over a period which may be measured in decades. In the individual case, the full nature of the disease may only be apparent as the result of careful selection by the pathologist of tissue blocks. This chronic melanoma in situ, or Hutchinson's freckle, shows changes which I did not mention in connexion with the junctional nmvus, that is to say regressive changes associated with inflammation and a local melanodermaa phenomenon well recognized in moles and known clinically as halo, or Sutton nevi. It is said that when infiltrating melanoma supervenes following a long period of in situ change the primary melanoma is slow to metastasize. Once it has metastasized, the prognosis is no different from that of a melanoma from other sources which has metastasized, nor is the type of melanoma any different histologically. Both the Hutchinson's freckle and the melanoma arising in it are radiosensitive lesions. This mode of histogenesis is not restricted to the skin or the exposed parts and the conjunctivt. It may occur on the skin of the clothed parts of the body and in the oral cavity; in view of their radiosensitivity, melanomas in the nasal cavity and mucosa of the larynx possibly arise in this fashion.
In a second mode of origin, melanoma arises rather suddenly after the manner of a junctional nevus. It is distinguished from the latter by its different cytology and by its infiltration of the epidermis where its appearances are analogous to secondary carcinoma of the epidermis as seen, for example, in Paget's disease of the nipple. The junctional change and intradermal nest formation of the early malignant melanoma may be very difficult to distinguish from a nmvus. Since nxevi are common lesions and early melanoma of the type described is rare, even very experienced pathologists may have difficulty in diagnosing the latter with confidence. An added problem of early diagnosis is that, apart from arising in a blemish- free skin, this variety of melanoma may arise in association with a melanocytic navus of junctional, compound or intradermal type, though the latter case seems to be uncommon. The practical problem is often that of recognizing malignant melanoma in association with a pre-existing nwvus; I say 'in association with' rather than 'malignant change in' because it is by no means proven that the nwvus provides other than a focus of unstable skin in which melanoma develops. Transformation of nevus cells to melanoma cells has not been demonstrated.
Lastly, I refer to a group of melanomas which is a subdivision of the second group. These patients present with either partial or total regression of their melanoma and, in my experience, invariably with regional lymph node metastases. Indeed, the commonest mode of presentation of this spontaneously regressing group is with the regional lymph node enlargement and only deliberate questioning about a pre-existing skin blemish which had undergone a period of growth, darkening, ulceration and then partial or total disappearance will lead to the discovery in the lymphatic territory, which the nodes drain, of a blanched or poorly pigmented area, the site of the original melanoma, which may be verified in the excised specimen. A curious variant is the halo melanoma, the malignant counterpart of the halo nevus. This is a condition in which spontaneous regression is associated with a vitiliginous zone around a central pigmented area.
From the standpoint of therapeutics, the melanocytic tumours in the skin may be considered in the following groups: (1) Benign lesions which rarely undergo a malignant changethe melanocytic nevi with nevus cells of junctional, compound, dermal or juvenile (Spitz) type, or the balloon cell variant. (2) Benign lesions which may be misinterpreted as malignant, for example the benign metastasizing blue nevus and the curious case of neevus cell deposits in lymph nodes.
(3) The group of nevi which often undergo malignant change, namely the bathing trunk nwvus. (4) The group I refer to as chronic malignant melanoma or melanoma lente, comprising the Hutchinson freckle, which is a biological type of in situ melanoma, the infiltrating melanoma arising in the Hutchinson freckle, and also some types of malignant blue nmvus. (5) The ordinary malignant melanoma. (6) The group of cases which present with metastases from a malignant melanoma following elimination of the primary tumour therapeutically or by spontaneous regression.
The morphology and behaviour of cutaneous tumours derived from the melanocyte are summarized in Table 1 The treatment of malignant melanoma has created as much discussion as that argument concerning the origin of the melanoblast itself. It is now largely agreed that the melanoblast arises from neuroectoderm, this assumption being reinforced especially by the work of Masson (1948) . Malignant melanoma is the tumour arising from the melanoblast. There is also more or less universal agreement on how the primary lesion should be dealt with; further than that there is a good deal of controversy, especially on management of the regional lymph nodes.
Treatment ofthe Primary Melanoma
Most clinicians agree on the initial treatment of the primary tumour. This must be surgical, although some surgeons combine this stage with chemotherapy given regionally or systemically.
An excision biopsy is done if there is doubt concerning the clinical diagnosis and especially if the lesion is situated, for example, on the face where the result of a definitive wider excision with skin grafting would be unacceptable for a benign tumour. The biopsy must encompass the suspected lesion completely with a clear margin of normal skin around the edges of the tumour. An urgent paraffin section report is usually available after 24-48 hours and, should the lesion prove to be invasive malignant melanoma, then a further wider excision is necessary.
Most lesions are diagnosed initially as malignant melanoma and treated as such with a wide excision necessitating skin grafting. Special precautions are taken not to touch the melanoma during the operation, and the wound is carefully irrigated with distilled water or Clorpactin prior to the placement of a skin graft. The graft is always taken as the first separate procedure from the donor site on the contralateral limb.
There are two debatable points when discussing management of the primary melanoma. First, how extensive an excision is necessary? It is impossible to be dogmatic on the actual dimensions of a wide excision. Some surgeons have mentioned certain dimensions, e.g. Bodenham (1968) suggests an excision with 5 cm clear margin in all directions from the edges of the tumour. In 1968 I suggested an average excision of 15 x 10 cm for the limb and trunk with the long axis in the direction of the lymph flow (Edwards 1969), but this is only meant as a guide. With large tumours even wider excisions may be made
